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(19) Japanese Patent Office (JP) 

(12) Japanese Patent Laid-Open (A) 

(11) Japanese Patent Application Laid-Open 
No. 63-165896/1988 
5 (43) Laid-Open Date: Showa 63-07-09 (July 9, 1988) 

(51)Int.Cl. 4 Identification Code Office Reference Number 

G09F 9/30 337 6866-5C 

H01L 23/14 C-7738-5F 

Request for Examination: Made 
10 Number of Inventions: 1 (All 4 pages) 

(54) Title of the Invention 

Chip on Glass Mounting Substrate 

(21) Application No. 61-310678/1986 

(22) Filing Date: Showa 61-12-27 (December 27, 1986) 
15 (72) Inventor: Ryoichi AKIYAMA 

Kajigaya-sou 206, Suenaga 19-1, Takatsu-ku, Kawasaki-shi, Kanagawa 
(72) Inventor: Kazuhisa UI 
Nakamacbi 3-12-12, Setagaya-ku, Tokyo 
(72) Inventor: Yoshikazu OOHARI 
20 Shimura Mansion 301, Edaminami 2-17-8, Midori-ku, Yokohama-shi, Kanagawa 
(72) Inventor: Kotaro YONEDA 

Shimura Mansion 301, Edaminami 2-17-8, Midori-ku, Yokohama-shi, Kanagawa 
(71) Applicant: Stanley Electric Co., Ltd. 

2-9-13 Nakameguro, Meguro-ku, Tokyo 
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(74) Agent: Patent Attorney, Kazuyuki HIRAYAMAand 1 other 

SPECIFICATION 

1. Title of the Invention 

5 Chip on Glass Mounting Substrate 

2. Scope of Claim for Patent 

A chip on glass mounting substrate characterized in that a transparent electrode 
is formed by an ITO film or the like having a predetermined circuit pattern over a glass 
substrate; an Ni-P layer having a pattern such as a bonding metal or a drawing electrode 
10 is formed by electroless plating over the transparent electrode; a portion of the Ni-P 
layer interposed between a pair of top and bottom substrates opposing to each other is 
removed by photolitho-etching or lift-off technology; and wedge bonding of an Al wire 
is carried out in case of mounting an IC chip. 

3. Detailed Description of the Invention 
15 [Industrial Field of Application] 

The present invention relates to a chip on glass mounting substrate that is 
obtained by forming a desired circuit pattern over a glass substrate to enable the glass 
substrate to be mounted with an IC chip. 
[Prior Art and Problem that the Invention is to Solve] 
20 Conventionally, such the a chip on glass mounting substrate was obtained in 

accordance with the following procedure, that is, a transparent electrode is firstly 
formed by an ITO (indium oxide) film or the like having a predetermined circuit pattern 
over a glass substrate; and metallic films such as chromium (Cr) or aluminum (Al) 
having a predetermined pattern of a bonding metal, a drawing electrode, or the like are 
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sequentially stacked thereover; then, a desired circuit pattern is fonned over the glass 
substrate. And then, an IC chip is mounted to the thus obtained chip on glass 
mounting substrate by die bonding or the like. Moreover, an Al wire, Au wire, or the 
like is wire bonded to the substrate to realize a chip on glass mounting of an IC chip. 
5 However, such a chip on glass mounting substrate has problems that the 

production cost is increased and the productivity is reduced since a metallic film is 
formed by a so-called dry method such as sputtering, EB (electron beam) lithography, 
vacuum vapor deposition; and the cost is also increased since a circuit pattern is fonned 
by a number of times of photolithography. 
10 [Object of the Present Invention] 

In view of the foregoing, it is an object of the present invention to provide a 
chip on glass mounting substrate capable of being manufactured at a low cost. 
[Means and Operation for Solving the Problem] 

According to the present invention, the above mentioned object can be attained 
15 by a chip on glass mounting substrate characterized in that a transparent electrode is 
fonned by an ITO film or the like having a predetermined circuit pattern over a glass 
substrate; an Ni-P layer having a pattern such as a bonding metal or a drawing electrode 
is formed by electroless plating over the transparent electrode; a portion where a pair of 
top and bottom substrates opposing to each other in the Ni-P layer is removed by 
20 photolitho-etching or lift-off technology; and wedge bonding by an AI wiring is carried 
out in case of mounting an IC chip. 

According to the present invention, a chip on glass mounting substrate can be 
manufactured at a lower cost with better productivity by forming a pattern such as a 
bonding metal or a drawing electrode over a transparent electrode fonned by an ITO 
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film or the like by electrons Ni-P plating compared to that manufactured by the 
conventional method using photolithography. In addition, there is absolutely no 
manufacturing tolerance of the pattern of the transparent electrode and the Ni-P layer 
formed over the transparent electrode. Further, bonding can be carried out in case that 
5 the Ni-P layer has a comparative thin thickness of approximately 0.5 Jim, and so gap 
control can be easily carried out in a cell manufacturing process for a liquid crystal. 
Moreover, wedge bonding of Al wire is carried out in case of mounting an 1C chip, 
accordingly, the generation of adhesion destruction due to contact potential at the 
contact portion of the combination of the Ni-P layer and the Al wire can be minimized. 

10 [Embodiment] 

Hereinafter, the present invention is explained based on examples illustrated in 

the drawings. 

FIG 1 shows sequentially each manufacturing process of one example of a chip 
on glass mounting substrate according to the present invention. A transparent 
15 electrode 2 is formed by an ITO film over a glass substrate 1 as shown in FIG 1(A). 
Then, the transparent electrode 2 is pattered by an appropriate method into a 
predetermined circuit pattern as shown in FIG 1(B). And then, an Ni-P layer 3 is 
formed by electroless plating over the pattern of the transparent electrode 2 as shown in 
FIG 1(C). 

20 Next, a photoresist 4 is coated over the transparent electrode 2 and the Ni-P 

layer 3. As the photoresist 4, OFPR-800 produced by Tokyo Ohka Kogyo Co., Ltd. is 
used. By exposure and development of the photoresist 4, the photoresist 4 is left at the 
necessary portion of the Ni-P layer 3 except a portion R interposed between a pair of top 
and bottom substrates as shown in FIG. 1(D). The portion R of the Ni-P layer 3 that is 
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not covered by the photoresist 4 is removed by etching. The portion R is etched by m 
soaking in etching solution prepared by, for example, phosphoric acid, nitric acid, 
sulfuric acid, and acetic acid in the proportion of 100: 5: 5: 50, sequentially, for 
approximately 5 minutes at 60 °C. 
5 Lastly, the photoresist 4 is removed, and a chip on glass mounting substrate 5 is 

completed as shown in FIG 1(E). Therefore, the Ni-P layer 3 is removed by so-called 
photolitho-etching. 

A chip on glass mounting substrate according to the present invention is 
manufactured to have the foregoing structure. An IC chip can be mounted by die 

10 bonding of an IC chip 6 to a predetermined position over the Ni-P layer 3, and by wedge 
bonding of an Al wire 7 as shown in FIG 2. Hence, the IC chip 6 can be mounted on 
the chip on glass mounting substrate 5. 

FIG 3 shows a modified example of the manufacturing process shown in FIG 
1. In this example, a photoresist 4 is coated over a glass substrate 1 provided with a 

IS patterned transparent electrode 2 into a predetermined pattern, and the photoresist 4 is 
exposed and developed to leave the photoresist 4, for example, only at a portion of R 
interposed between a pair of top and bottom substrate as shown in FIG 3(A). Then, an 
Ni-P layer 3 is formed over the pattern of the transparent electrode 2 by electroless 
plating as shown in FIG 3(B). And then, the photoresist 4 left over the transparent 

20 electrode 2 is removed together with the Ni-P layer 3 that plates the photoresist 4, 
accordingly, the chip on glass substrate 5 is completed as shown in FIG 1(E). 
Therefore, in this instance, the Ni-P layer 3 is removed by so-called lift off technology. 
[Effect of the Invention] 

As described above, according to the invention, a transparent electrode is 
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fonned by an ITO film or the like having a predetermined circuit pattern over a glass 
substrate; an Ni-P layer having a pattern such as a bonding metal or a drawing electrode 
is fonned by electroless plating over the transparent electrode; and a portion where a 
pair of top and bottom substrates opposing to each other in the Ni-P layer is removed by 
5 photolitho-etching or lift-off technology; then, wedge bonding of an Al wire is carried 
out in case of mounting an IC chip. Accordingly, a chip on glass mounting substrate 
can be manufactured at a lower cost with better productivity by forming a pattern such 
as a bonding metal or a drawing electrode over the transparent electrode fonned by an 
ITO film or the like by electroless Ni-P plating compared to that manufactured by the 
10 conventional method using photolithography. 

In addition, there is absolutely no manufacturing tolerance of the pattern of a 
transparent electrode and an Ni-P layer formed thereover. Further, bonding can be 
carried out in case that the Ni-P layer has a comparative thin thickness, for example, 
approximately 0.5 \xm, and so gap control can be easily carried out in a process for 
15 manufacturing a liquid crystal cell. Moreover, an IC chip is mounted by wedge 
bonding of an Al wire, accordingly, the generation of adhesion destruction due to 
contact potential at the contact portion of the combination the Ni-P layer and the Al wire 
can be minimized. 

According to the present invention, a chip on glass mounting substrate can be 
20 obtained at a low cost with good productivity. In addition, a chip on glass mounting 
substrate that is extremely useful in the manufacture of a liquid crystal display panel or 
the like can be realized. 
4. Brief Description of the Drawings 

FIGS. 1A to IE are schematic cross-sectional views for showing sequentially 
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each manufacturing process of one example of a chip on glass mounting substrate 
according to the present invention, FIG 2 is a schematic cross-sectional view for 
showing a state of mounting an IC chip by utilizing the chip on glass mounting substrate 
shown in FIG 1, and FIGS. 3A and 3B are schematic cross-sectional views for showing 
5 a modified example of the manufacturing process shown in FIG 1. 

1 - Glass substrate; 2» -Transparent electrode; 3-Ni-P layer; 4-Photoresist; 
5-Chip on glass mounting substrate; 6-IC chip; and 7-A1 wire. 

Applicant: Stanley Electric Co., Ltd. 
10 Agent: Patent Attorney, Kazuyuki HIRAYAMA, 
Patent Attorney, Yasuzo KAIZU 
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